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 Technology and Sustainable Development 
By Matthew Goodlaw 
 
How is technology effecting sustainable development? To answer this ques-
tion, Goodlaw takes a step back into history to establish a context, and de-
fine what technology is and to give an idea of what the general effects of 
technology are. The essay offers basic definitions to frame the discussion on 
sustainable development and provides examples of how specific technologies 
are affecting specific areas of sustainable development.  
 
Technology Technologies offer us some de-
gree of control over the natural elements. 
We use technology in everything we do 
it makes our life easier and more com-
fortable. For example, when one goes to 
the barbershop, the barber cuts ones hair 
with electric clippers. This hair cutting 
technology benefits the barber and the 
patron. The patron gets a quick, even 
haircut and the barber saves time, and 
can service more patrons, all else con-
stant. Technology (electricity and cutting 
tool) thus increases the barbers’ capacity 
to cut more hair in a given day. 
 
Performing an Internet search on the 
definition of technology leads to a wide 
variety of useful and well thought out 
definitions. The fact that technology is 
used to create all types of societies’ ma-
terial and scientific culture, places tech-
nology in general at a very important 
position in human development. It has 
long been argued that competition in 
various technology markets results in the 
best product for consumers of this tech-
nology or product. Thus, resulting in 
digital preferred over analog, and the 
internal combustion engine for the 
automobile, etc. There is considerable 
debate regarding human behavior and 
technological development: To what ex-
tent are our choices in technologies 
shaped by the available technologies? 
(See Technological Determinism). In 
order to encompass such a broad posi-
tion in human development, a broad 
definition of technology is necessary. 
Society for the History of Technology, 
offers that technology is "the sum of the 
methods by which a social group pro-
vides itself with the material objects of 
their civilization" (see SHOT). It is also 
important to understand that technolo-
gies vary from field to field and different 
technologies are employed to achieve 
different ends.  
In India, the famine and desper-
ate need for agriculture technology gave 
rise to the Green Revolution in the 
1960’s. Agriculture technologies helped 
produce greater yields out of fixed 
amount of land. “The combination of 
new genes, fertilizer, and irrigation 
spurred wheat production from 12 mil-
lion metric tons in 1965 to over 20 mil-
lion in 1970 and over 37 million last 
year (2002). Since the new wheat’s were 
broadly adapted, Green Revolutions also 
took hold in countries sharing similar 
latitudes, such as Pakistan, Turkey, and 
Afghanistan” (See ARS Research Time-
line).  
This Green Revolution came in 
the face of Paul Erlich, a Population Bi-
ologist and ecologist who studied in In-
dia in 1966. Erlich studied population 
biology of butterflies in Palo Alto, Ca 
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The term ‘sustainable develop-
ment’ was popularized in 1987 after the 
Bruntland Report, “Our Common Fu-
ture,” was published. The Bruntland Re-
port, for the first time, gave some “direc-
tion for comprehensive global solu-
tions.” (International Institute for Sus-
tainable Development, 2002). Though 
the term was popularized in 1987, the 
concept and consciousness had been 
brewing for quite some time. In 1962, 
Rachel Carson published “Silent 
Spring,” which connected human and 
animal health risks with pesticides. Car-
son also shed light on the fact that the 
ecosystem had an absorption capacity 
for economic development. Sustainable 
Development is based on a few core as-
sumptions: that natural resources are fi-
nite, that the economy is a subsystem 
within the ecosystem, which is a closed 
system, in general. The cost of economic 
growth, in terms of encroachment on the 
ecosystem, changes over time due to the 
closed system status of the ecosystem. 
There is a positive relationship between 
physical economic growth and cost of 
natural capital or encroachment on the 
ecosystem (Daly, 2001). 
and noticed similarities between human 
population and butterflies he studied. 
Erlich put forth the Malthusian notion of 
the threat of global famine as a result of 
population growth. Erlich focused on 
India with the idea of forced population 
control to curb this inevitable end. Tech-
nology in the form of the Green Revolu-
tion proved to be a more desirable solu-
tion.  
To some, technology seems to be 
increasing our available natural re-
sources. For example, many times over 
cautions have been raised over the deple-
tion of crude oil. And many times over 
development of better locating and ex-
tracting techniques have increased our 
available supply of crude oil. Data proc-
essing technologies, and mapping tech-
nologies have contributed much to our 
understanding of the dynamics and con-
straints of time and space with regards to 
our physical geography [Global Informa-
tion Systems (GIS) and Geographic Po-





Life science stipulates that the basic 
needs of a living organism are: food, wa-
ter, air, and living space. If these four 
necessities are compromised, life is 
compromised. Sustainable Development 
is concerned with environmental, eco-
nomic, political, and social sustainabil-
ity. Sustainable development is focused 
on future and current generational eq-
uity. Equity refers to access to resources: 
basic needs, economic, social, and po-
litical. Current and future generational 
equity refers to equity within a genera-
tion and equal access to resources (re-
sources we have currently) for future 
generations.  
As the empty-world transitions to 
a full-world and opportunity costs in-
crease, “sustainable development of the 
economy means qualitative improve-
ment (development), without quantita-
tive increase in matter-energy through-
put (growth) beyond the absorptive and 
regenerative capacities of the sustaining 
ecosystem” (Daly, 2002). Matter-Energy 
Throughput is the flow of raw materials 
from their place in nature, back to nature 
as waste. The ability of the ecosystem to 
sustain these flows now and in the future 
must be maintained. An empty-world 
economy is that with little manmade 
capital and abundant natural capital 
when the limit to growth is bound by 
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limited technology. A full-world econ-
omy is characterized by abundant man-
made capital-technology facilitating 
more efficient means to exploit and con-
sume finite natural capital (fisheries, for-
ests, aquifers, etc.) (Daly, 2001). 
 
Sustainable Development Issue 
 
For example, here on Fort Ord our water 
supply is limited by available drinking 
water, not the lack of technology to 
pump the water. Pollution of various 
kinds, from various sources contami-
nated both a 50 ft. aquifer and an 180ft. 
aquifer; as a result water is being pulled 
from a 400ft. aquifer. This source has a 
limited capacity and this is unsustain-
able. The aquifers were polluted from 
various sources, such as the agriculture 
reliance on petrochemicals (which brings 
to question the “Green revolution”) and 
the army dumping harmful agents into 
the landfills. The cost of water is very 
high, the army is spending considerable 
resources on cleaning the 180ft. aquifer, 
while the Marina Water district is pump-
ing out of the 400ft. aquifer. Risk of the 
400ft. aquifer being polluted is there and 
it’s necessary that the public be informed 
in an event of such a situation.  
 
SD and Technology 
 
Various technologies are being em-
ployed in this cleanup process. Tech-
nologies to monitor water qualities, hy-
dro pump technologies to locate and pull 
water from various sources, waste man-
agement technologies to effectively, ef-
ficiently, and safely clean the polluted 
areas, and information technologies to 
manage and process large amounts of 
data related to public safety and policy 
issues. In order to avoid unsustainable 
situations like this one on Fort Ord, eco-
logical economists are using technology 
to analyze and assess sustainability of 
natural resource markets all over. For 
example, Fishery Managers use GIS to 
map and model seafloors and oceanic 
ecosystems in order to understand the 
nature of ground fish and their environ-
ment. The information gained from these 





Technology is a very broad term and ul-
timately plays a very large role in human 
development. Just as technology has 
aided human economic development 
(freeways, oil wells, shipbuilding, com-
puters, etc.) it is also aiding sustainable 
development (GIS, GPS, alternative re-
newable fuels, solar heating, etc.).  
Technology, on the one hand is 
contributing to an unsustainable situation 
and on the other hand contributing to a 
sustainable end. Petrochemicals are im-
portant technology that helped to fuel 
Green Revolution in India, as well as a 
source of pollution for groundwater. Ef-
fects of negative market externalities, 
namely pollution, crowding out, and de-
pletion of natural resource stocks gives 
rise to the need for sustainable develop-
ment. Technology is aiding those trying 
to implement sustainable development 
policy by offering them methods of 
gathering and analyzing data to make 
policy, as well as creative ways to utilize 




ARS Research Timeline. History of Re-
search at the U.S. Department of Agri-
culture and Agricultural Research Ser-
vice. 19 March 2003.  
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